came from genetic studies in humans. Complete CSNB (type 1 CSNB) had previously been linked to mutations in the mGluR6 and nyctalopin (whose function is still unknown) genes [11] . Three independent studies now show that mutations in TRPM1 are also a common cause of type 1 CSNB [6] [7] [8] . These observations confirm a crucial role for TRPM1 in the ON bipolar cell transduction cascade and provide new insights into the etiology of CSNB.
The identification of TRPM1 as the channel gated by the mGluR6 signaling cascade in ON bipolar cells reveals a major role for TRP channels in vertebrate vision. Dogma has long held that TRP channels are characteristic attributes of the invertebrate visual system, lost during the evolution of vertebrate vision to be replaced by cGMP-gated channels [13] . This view was first challenged a few years ago by the discovery of a functional role for TRP channels in ipRGCs [14] . The recent discovery that TRPM1 is essential for ON bipolar cell function clearly demonstrates that TRP channels are key players in vertebrate image-forming vision. Given that classical TRP (TRPC) channel expression has been reported in most classes of cells in the vertebrate retina [15, 16] and that chemically-evoked responses persist in some ON bipolar cells in TRPM1-deficient mice [4] , it is likely that additional physiological roles will be found for TRP channels in the vertebrate retina. Clarifying these roles will undoubtedly shed more light onto retinal disorders.
What happens to the circadian clock and the rhythms it regulates in an environment where the sun neither rises nor sets? At least for Arctic reindeer, the clock appears silent. Daily rhythmicity is considered a universal, fundamental feature of living things. An internal clock governs a wide array of 24-h rhythms, from biosynthetic to behavioral, with the clock's oscillation entrained by the ambient day-night (light-dark) cycle. A hallmark of the clock is the expression of an endogenous (circadian) period close to 24 h when cells, tissues, or organisms are placed under constant environmental conditions. The demonstration that a rhythm is 'free-running' under such conditions rules out the possibility that it represents a direct, driven response to a cyclic exogenous timing cue (masking). Organisms use their clocks to match their physiology and behavior to the 24-h environment, measure the length of the day, navigate by the sun, and temporally organize body functions.
But if the environment were not to fluctuate on a 24-h basis, would a circadian clock be a help or a hindrance? Would an unentrained clock that drifted earlier or later each day be adaptive in the depths of the ocean, far from the reaches of sunlight, or at the poles, where a 24-h day-night cycle is absent for much of the year? Reindeer (Rangifer tarandus) living at high latitudes in the Arctic ( Figure 1 ) have been studied to investigate this question; Lu et al. [1] in this issue of Current Biology provide remarkable new molecular evidence that suggests reindeer lack the underlying oscillatory machinery necessary for generating circadian rhythmicity.
We already know that free-ranging reindeer implanted with small motion detectors do not express 24-h locomotor activity rhythms when the sun remains constantly above (polar day) and below (polar night) the horizon during the peak of summer and winter, respectively [2, 3] . Even during the equinoxes, when the animals experience distinct 24-h light-dark cycles, the only hint of a possible circadian regulation of activity are brief intervals of decreased activity immediately preceding dawn and following dusk in one sub-species (R. tarandus tarandus), but the interpretation of this observation is not so clear [3] .
Another powerful assay for the state of the circadian system is the rhythm in the plasma concentrations of melatonin. In mammals, day length is decoded by the master circadian clock in the suprachiasmatic nucleus (SCN) of the hypothalamus, which regulates melatonin production in the pineal gland, restricting its synthesis and secretion to the night with a duration that is proportional to the length of the night (for reviews, see [4, 5] ). When animals are placed in constant darkness, the melatonin rhythm free-runs with a circadian period. Light can also directly suppress pineal melatonin levels, but this masking mechanism is ordinarily not evident during the day because light during the day naturally coincides with the circadian-controlled trough in melatonin production (so mammals acutely exposed to darkness during the day do not show a rise in melatonin levels). Reindeer do display a rhythm in nighttime melatonin production during the equinoxes, when they are exposed to daily cycles of light and darkness [6] [7] [8] . In mid-winter, however, at latitudes with only a brief interval of twilight each day, the rhythms are either absent [7] or exhibit a brief interval of suppression during twilight hours [6] ; in constant darkness, the rhythm is lost [9] . Lu et al. [1] show that reindeer acutely exposed to dark pulses during the day exhibit an immediate rise in plasma melatonin levels; subsequent light exposure returns the hormone to basal levels (see also [6] ). All these data strongly argue that the reindeer melatonin rhythm reflects a direct response to the presence or absence of light and is not under circadian clock control.
Given the lack of SCN-regulated circadian rhythms in locomotor activity and melatonin production in reindeer, Lu et al. [1] have taken a critical next step, asking if the circadian clock's underlying oscillatory mechanism is actually operating in these animals. In individual cells, a critical set of genes functioning within autoregulatory feedback loops is thought to constitute the core of the clock, with nuclear proteins rhythmically suppressing the transcription of their own mRNAs (for review, see [10] ). Given that fibroblasts also show such cell-autonomous molecular rhythms [11, 12] , the authors virally transduced primary mouse, hamster, and reindeer fibroblast cultures with transgenic constructs of clock gene promoters (mouse Bmal1 or Per2) driving a luciferase reporter. As expected, rodent fibroblasts exhibited robust circadian rhythms of bioluminescence; but the reindeer cells, despite a high transduction efficiency, were essentially arrhythmic, at best generating only transient and unstable oscillations.
The startling implication is that reindeer lack circadian locomotor and melatonin rhythms because clock neurons in the SCN, like the tested fibroblasts, lack functioning molecular clockworks. Unlike fibroblasts, however, clock cells in the SCN are coupled together in a neural network, and such a system of interacting oscillators is known to overcome molecular deficiencies that otherwise would cause unstable rhythms or even arrhythmicity in single cells. For example, even though individual SCN cells and fibroblasts dissociated from animals genetically deficient in certain clock genes (Per1 or Cry1) do not generate reliable circadian rhythms, the rhythmicity of SCN tissue slices made from such animals is relatively robust [13] . So it might be possible that the circadian pacemaker in the reindeer SCN continues to run -and is responsive to seasonal changes in photoperiod -but is disconnected from output pathways for the generation of locomotor and melatonin rhythmicity (i.e., a loss of the 'hands' rather than the 'gears' of the clock). It would be an attractive idea if the clock and its outputs were conditionally disengaged only at those times of year when 24-h environmental periodicity is absent; but the melatonin data suggest that this is not the case. Maybe there is a reindeer rhythm yet to be investigated that remains under strong circadian control.
Irrespective of whether the mechanism is a stopped or disconnected reindeer clock, the result is an absence of daily timekeeping during constant polar days and nights. Is there a general selective pressure to lose circadian control at the poles? The limited available comparative data on polar residents appear mixed. The Svalbard rock ptarmigan (Lagopus mutus hyperboreus) loses its 24-h feeding rhythm during the Arctic polar day and night [14] , and the emperor penguin (Aptenodytes forsteri) loses its melatonin rhythm during the Antarctic mid-winter [15] ; on the other hand, several Arctic rodents and carnivores have been reported to exhibit 24-h activity rhythms during the polar day and/or in constant conditions [16] [17] [18] [19] . Clearly, further comparative studies are needed to determine the species characteristics that lead to differential dependence on circadian control at the poles.
Importantly, circadian arrhythmia in reindeer does not mean complete arrhythmia. Indeed, as Lu et al. [1] point out, they display precisely timed annual reproductive cycles, perhaps involving a distinct 'circannual' clock. They also exhibit robust ultradian activity rhythms (with periods <24 h) throughout the year, which may represent the frequency best-suited to the energy and digestive requirements of a large Arctic herbivore [3] . Suppression of circadian and enhancement of ultradian rhythmicity is also a known feature of a non-Arctic rodent, the common vole (Microtus arvalis), and laboratory experiments have begun to dissect the underlying mechanisms [20] . Animals everywhere are confronted by environments that demand specialized behavioral and metabolic responses; for those of us intent on understanding the adaptive significance of clocks and rhythms, the premier experimental resource remains the richness and diversity of the natural world. Behavioral implications for the massive feedback connections from auditory cortex to the inferior colliculus have been elusive, but at last one has been identified -cortical feedback is required for recalibration of spatial hearing following changes to the auditory periphery.
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Most of us are probably more familiar with the story of Vincent van Gogh's missing ear than with his paintings ( Figure 1A) . The urban legend -the one you probably heard in elementary school -is that he cut off his own ear to demonstrate his unrequited love for a woman. The official version of the story, according to the Van Gogh Museum in Amsterdam, is that he cut off his ear after fighting with his friend and roommate, the French artist Paul Gauguin, and then presented the severed ear to Rachel, a favorite prostitute at a local brothel. The revisionist story, based on a re-examination of witness accounts and the artist's letters, is that he did not in fact cut off his own ear, but that Gauguin hacked it off during a sword fight [1] . The two artists agreed to cover up the truth. What is not in dispute by either Gauguin, historians, van Gogh's physician or subsequent physicians reviewing his case, is that van Gogh suffered from mental illness; the physicians diagnosed temporal lobe epilepsy severely exacerbated
